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ntro - Growing societies in face of environmental limits
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ntro  TWIn challenge: people and planet
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nto  \Water and food as key factors
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Research Questions

Food production potentials
within PB water?

What does it take

to respect PB water? Saving potentials in irrigation?

Closing the food gap with integrated

Status of PB water? water management?

Constraints on food production? Reconciling SDG water and food targets?
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' vethoss - Agro-hydrological modeling framework LPJmL
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methods LPJmL’s capacity to simulate key variables
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What does it take
to respect PB water?

Status of PB water?
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o nehet . Conceptual revision of global PB water
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Respect  Regional PB water = Environmental Flow Requirements (EFRs)
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Respect

o rewater  OlMulation protocol: maintain EFRs
®
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nespect - Gurrent global EFR violations
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What does it take
to respect PB water?

é Constraints on food production?
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nespect — EFR constraints on food production

on EFRs in hot-spot regions
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nespect — EFR constraints on food production

PB water

5% production loss
at global level
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Respect
PB water

Summary: What does it take to respect PB water?
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Food production potentials
within PB water?
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Food production potentials
within PB water?

Saving potentials in irrigation?
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Food production

potentials Global mechanistic representation of irrigation systems

Surface irrigation Sprinkler irrigation Drip irrigation

(http://blog.ucsusa.org) ; . ‘ (http://nationalgeographic.com)
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Food production
potentials

-

Current
situation

Irrigation | |

upgrade

Irrigation
upgrade
+
expansion

Simulation period: 1980-2009

Simulation protocol: irrigation upgrade

“Ambitious” irrigation transition:

* Drip systems where feasible
» Sprinkler is default

« Surface irrigation for paddy rice

+ Irrigation expansion using thus

saved water
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Food production
potentials

Global gridded map of irrigation efficiencies
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Food production
potentials
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* Drip systems where feasible

* Sprinkler is default

» Surface irrigation for paddy rice
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Food production potentials
within PB water?

Closing the food gap with integrated
water management?
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Food production

ootentials Rain-fed management options

1. Soil moisture conservation (SMC)
2. Water harvesting (WH)
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Terraced fields in the Simien Mountains, Ethiopia, help to conserve soil moisture.

Increase water
harvesting in Africa

Meeting global food needs requires strategies for storing rainwater and retaining
soil moisture to bridge dry spells, urge Johan Rockstréom and Malin Falkenmark.

Pump Pedestal
Shallow sump reduces
standing residue.
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Food production “Ambitious” rainwater management:
potentials
*  50% alleviation of bare soil evaporation

Simulation protocol:

/ Collecting 50% surface runoff
for supplemental irrigation

integrated options \
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situation + options
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Integrated options:

« Combining rainfed and
irrigation strategies

Simulation period: 1980-2009 34



Food producti . ys . . .
9 Do ueten Food production opportunities in rainfed farming
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Food producti '
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Food production potentials
within PB water?

Reconciling SDG water and
food targets?

37



potentials

G rood production - Simulation protocol: EFRs and water management
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G ggg’g’nﬁgﬁfuctb” Reconciling EFRs and food production across countries
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e Egﬁ;’nﬁgﬁgmﬁon Summary: Food production potentials within PB water

Climate Change
uncertainty
(RCP2.6 - RCP 8.5)

Irrigaif¥stier
(amg bitiouR) @ @

Integrated 77 -
optiong @

(ambitioug

Cuts food gap in half

PB
WatBFR

EFR + integrated options

3 i

EFR 4
irrigatio
(moderat¢
EFR 4
integrate
option
(moderaté

Current
Production

B No cropland

< 30 -20 -10 -5 -I2 é 5 10 20 30 >
Jagermeyr et al. (2017), Nature Comm. Kcal production [%] 40/47




. Synthesis

41/47



Multiple
location
options,

N

3.0 metre
invert depths

For easy
maintenance

ANIOWS TeTIT TIOW

to sump. &
-

P

"

Reinforced Ribs
Heavy duty reinforced
rib design

Pump Pedestal
Shallow sump reduces
standing residue




Synthesis

TIME

e EETDETS ©

| How to Cut the Global Food Gap In Half

Polish Hero Lech Walesa Denies
Being a Paid Communist Informant

ra

Zayn Malik Responds to Criticism
Over Album Artwork
This Is to certify that the article

&
Facebook and Twitter Join Apple in
Integrated Crop W Management Might sustanably halve the gobal 1ood gag

Encryption Fight With FBI
by ) Jags ., D Gerten, 55 J Heinke.
W Lecht and ) Rechstrom

You Can Help This 7-Year-Old
Fighting Cancer Fulfill His Wish to

[ T

Mo

.7?..uﬂ4....._

10P Publishing

Cited as new benchmark for
sustainable intensification
(MacDonald et al., 2016)

2.3

double agricultural
productivity of small-
scale food producers

Ve N
s N
Ve N
Ve I N
6.4 X 24
ensue sustainable ! ensue sustainable
withdrawals | ' food production systems '
6.4 a | 2.
increase water-use | resilient agricultural
efficiency | practices
6.6
Indivisible
. protect and restore water-
Reinforce related ecosystems
— —» Constrain (wetlands, rivers,
Quoniiced Jakes, aquifers)

Work' Play‘ Live' Tm EBSITE FROM THE EDITORS OF T IME EXPLORE

IDEAS INNOVATION

How to Cut the Global Food Gap In Half
The Aspen Institute n n u

The Aspen Institute is an educational and policy studies
organization based in Washington, D.C.

These are today's best ideas

1. Here’s how we could cut the global food gap in half.

High water
tabke
AS
Low water

43



‘Synthesis Challenge for human ingenuity
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Synthesis

Challenge for human

https://thepanoptic.co.uk/

The Growroom -

IKEA’s answer
to sustainable
farming?

iIngenuity

The Ring Garden -

Solar-powered
desalination and
agriculture plant
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Thank you.

adapted from @ystein Runde
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